[Cytochrome P-450: structure, function, induction and practical significance].
The liver contains a series of microsomal hemoproteins, called cytochromes P-450 which are mixed-function oxygenases involved in the metabolic oxygenation of diverse xenobiotic chemicals (drugs, pesticides, etc.). This enzyme system converts lipophilic foreign compounds into more water soluble products, thereby facilitating their elimination from the body. In general, cytochrome P-450-catalyzed oxidation results in detoxification, however the cytochromes P-450 can also convert certain xenobiotics to more toxic or carcinogenic products. Many of the individual isoenzyme forms of cytochrome P-450 are inducible by a wide variety of chemicals. After induction the concentration of total cytochrome P-450 in liver microsomes and the activity of different cytochrome P-450 forms increase. Elevated levels of cytochrome P-450 are the result of multiple mechanisms. Increased transcription of P-450 genes is a major mechanism of cytochrome P-450 induction. Higher levels of specific mRNAs are detectable soon after treatment with either "phenobarbital-like" or polycyclic aromatic compounds. Although increased transcription plays some role in the induction of cytochromes P-450 by other inducers like pregnenolone-16 alpha-carbonitrile (PCN)/glucocorticoids and "ethanol-type" compounds, post-transcriptional events are also very important. Cytochrome P-450 induction can be achieved by message stabilization and enhanced transport of mRNA from the nucleus to the cytoplasm that also increase the specific mRNA levels at the site of protein synthesis. Elevated cytochrome P-450 levels may also result from protein stabilization. Stabilization of cytochrome P-450 protein and/or mRNA are the main processes of induction by PCN/glucocorticoids and ethanol-type inducers. Although these mechanisms exist, they do not seem to be important in the induction by "phenobarbital-like" and "3-methylcholanthrene-like" inducers. The fact that induction is produced by a large variety of xenobiotics and is mediated by multiple mechanisms suggests that cytochrome P-450 system can provide increased protection for organisms in potentially hostile chemical environment. Since cytochrome P-450 induction is a characteristic response to chemicals for various living organisms ranging from microorganisms to man, it seems to be an adaptive mechanism for organisms to increase the chance for survival.